Cells of Arthrobacter crystallopoietes grow as spheres in glucose-mineral salts (GS) medium and can be induced to form rods by addition of peptone, succinate, and certain other compounds (1). Changes in cell wall polysaccharides and peptides during morphogenesis have been reported (2, 3). The polysaccharide "backbones" of the sphere cell wall peptidoglycan were heterogeneous in size and averaged less than 40 hexosamines per chain. Those of the rod cell walls were more homogeneous in size and averaged 114 to 135 hexosamines per chain. We have investigated the relationship between autolytic enzymes and morphogenetic events. The results reveal the presence of an N-acetylmuramidase; the activity of this enzyme during morphogenesis correlates positively with the observed changes in the polysaccharide backbones. The preparative and analytical procedures employed have been described previously (2, 3).
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Purified cell walls from spherical and rodshaped cells were examined for autolytic activity. Wall preparations from spherical cells possessed greater activity of an autolysin than did those from rods (Table 1) . Turbidity of the sphere cell wall suspensions decreased 10 times as rapidly as the turbidity of rod wall suspensions. The relative rate of reducing power release was less dramatic; by this criterion, the sphere walls were lysed 30% faster. This disparity in autolytic rate between reducing sugar release and turbidity measurement may be a reflection of the comparative chain lengths of the polysaccharide backbones in the two walls. Cleavage of a glycosidic bond in the sphere walls, which are constructed of short polysaccharides, may be a more drastic event in terms of solubilization than would be cleavage of the glycosidic bond of the rod walls, which have a long polysaccharide backbone. When interlinking long carbohydrate ribbons, the peptide cross-bridges would more effectively maintain structural integrity during random attack by a glycosidase. suited in inhibitions ranging from 11 to 38%o.
The mechanism of action of the glycosidase was determined. Rod and spherical-stage cell walls were allowed to autolyze for 10 hr. Samples of the autolysates were reduced with NaBH4. Acetic acid was added to destroy excess NaBH4, and the samples were dried. Reduced and unreduced samples from the autolysates were acid-hydrolyzed, diluted, and analyzed with the amino acid analyzer. The reduced autolysate samples contained less than half of the N-acetyl- An autolysate consisting of 37 mg of sphere cell walls was centrifuged to sediment the insoluble residue. The soluble material was fractionated on ECTEOLA-cellulose (Fig. 1) Sphere-rod morphogelnesis and N-acetylmuramidase activity in A. crystallopoietes. Cells were grown in glucose-mineral salts medium for 24 hr, and then 0.5% peptone was added. The turbidity of the cultures was monitored. The stages of morphogenesis are indicated at the top of the figure. At intervals, samples of the cultures were diluted with assay buffer to a final volume of50 ml, with a turbidity of 36 Klett units, centrifuged, and suspended in 5 ml ofassay buffer. The cells were broken by sonic disruption and were centrifuged at 13,000 X g. Supernatant fluids were assayed for lytic activity on boiled cell walls. The cell wall fractions of the pellets were resuspended in 2 ml of buffer anid were assayed for autolytic activity in the presentce of 20 uAg of ntagarse per ml. The curve labeled "pellets" refers to the autolytic activity of the cell walls; A = absorbantcy. (4) .
The activity of the autolytic N-acetylmuramidase was determined at different stages of sphererod morphogenesis (Fig. 2) . Autolytic activity of sphere wall fractions was relatively high. Very shortly after induction of morphogenesis by the addition of peptone to the spherical cells, autolytic activity decreased. The level of activity remained low when the cells were growing as rods. During subsequent fragmentation of rod-shaped cells to produce spherical cells, the wall fractions again showed high activity of the autolysin. Only during fragmentation was any activity detected in the supernatant fluids from broken cells. The activity in these fluids was the same regardless of whether rod or sphere cell walls were used as substrate. 
